AbsTrACT background A long-term trend of increasing mental health problems among adolescents in many Western countries indicates a great need to investigate if and how societal changes have contributed to the reported increase. Using seven waves of repeated cross-sectional data collected between 1988 and 2008 in Sweden, the current study examined if economic factors at the societal level (municipality unemployment rate) and at the individual level (worry about family finances), and their interaction could explain a secular trend in mental health problems. Methods Participants were 17 533 students of age 15-16 years (49.3% girls), from 14 municipalities in a county of Sweden. Data on adolescents' mental health (psychosomatic problems) and worry about family finances were obtained using a self-report questionnaire. A series of multilevel regression analyses were conducted in order to explain the trends in adolescents' mental health. results The results indicated that the individual-level predictor (worry about family finances) significantly explained the increasing rates of adolescents' psychosomatic problems. This was particularly the case during the mid-1990s, which was characterised by a severe recession in Sweden with high unemployment rates. For example, after accounting for adolescents' worry, a significant increase in psychosomatic symptoms between 1988 and 1998 among girls (b=0.112, P<0.05) disappeared (b=0.018, P>0.05) and a non-significant decrease between 1988 and 1995 among boys (b=−0.017, P>0.05) became significant (b=−0.142, P<0.05). Neither municipality unemployment rate nor its interaction with adolescents' worry explained psychosomatic problems. Conclusions The findings demonstrate the effects of adolescents' worry about family finances on a secular trend in mental health problems during an economically bleak period of time. The study highlights the need for repeated measurements including a large number of time points over a long time period in order to analyse time-specific putative explanatory factors for trends in adolescent mental health problems.
InTroduCTIon
Mental health problems during adolescence accompany numerous concurrent and long-term negative consequences in terms of, for example, functional impairments, educational and relational achievements, and career development. [1] [2] [3] [4] Accordingly, it is a pressing concern that about 10% to 20% of adolescents today suffer from mental health problems. 5 6 Epidemiological studies have reported that adolescents' mental health problems today are worse than those a few decades ago. 5 6 Understanding of what contributed to the long-term increase in adolescent mental health problems is important in order to improve their mental health. 7 8 While some societal changes during the past few decades have been suggested as contributing to the worsening trend, explanatory trend analyses that enable substantiation of such hypotheses are scarce in the literature. 9 10 The current study investigated if societal changes in the economic sector would explain the trend of increasing mental health problems among Swedish adolescents from 1988 to 2008. A reported longterm increase in mental health problems among Swedish adolescents 11 and changes in the economic situation in Sweden during the investigation period provided a unique opportunity to examine the potential effects of economic factors on the trend in mental health problems. Specifically, the current study examined if economic factors at the societal level (ie, unemployment rate) and at the individual level (ie, worry about family finance), and their interaction explained the trend in mental health problems among Swedish adolescents.
unemployment rate
Various theoretical perspectives and empirical studies suggest that unemployment has detrimental impacts on individuals' mental health. 12 Although the majority of studies concerns adults, several empirical studies focus on the consequences of youth unemployment for mental health [13] [14] [15] [16] as well as the increased risks of mental health problems among children with unemployed parents. 17 18 Our research question was if, or to what extent, increasing unemployment explained trends in adolescent mental health. One of the most comprehensive studies on this subject concluded that unemployment does not seem to have contributed to the historical deterioration of mental health since the period of worsening adolescent mental health problems is characterised by economic prosperity. 19 An empirical study by Buffel et al 20 reported that, among adults in 27 European countries, levels of mental health problems were not higher during periods of high unemployment rates than during periods of low unemployment rates. Another empirical study among adolescents in 10 European countries found a significant association over
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time between the proportion of youth not in the labour force and adolescent mental health problems. 21 In sum, the previous studies imply that societal unemployment rate may not be a critical factor associated with the trend in adolescent mental health problems. The number of studies in this field is still highly limited, and no study has examined interactions between societal-level unemployment rate and potentially related individual-level factors.
Worry about family finances
A leading scholar in the field of adolescent mental health trends, Collishaw, 5 stated in his recent review that 'most studies to date have focused on broad-based sociodemographic risk markers (eg, social class, family type), rather than on proximal mechanisms (eg, quality of parent-child relationships) (pp. 386)'. Based on that comment, we included an indicator in our study that is more closely related to adolescents' psychological processes: their worry about family finances. The associations between adolescents' worries and their mental health problems are well established in individual-level studies. Worry is a common phenomenon throughout childhood and adolescence, and, more importantly, is related to mental health problems. 22 Among adolescents, worries are found to relate to anxiety and depression both cross-sectionally and longitudinally. 23 Specifically concerning worry about family finances and psychosomatic symptoms, Hagquist 24 showed, in a cross-sectional study which was partly based on the same data as was used in the current study, that adolescents who worried more about family finances were seven times more likely to report mental health problems.
Despite the well-established relation between worry and mental health among adolescents as described above, only two studies, both conducted in Scotland, have examined the effects of adolescents' worries on trends in mental health problems. 25 26 These studies found that adolescents' worries explained trends in mental health problems, and that the magnitudes of such effects were different according to the types of worry. Given the type-specific effects of worry observed in those studies, there is a need for empirical studies that uncover the specific effects of different types of worry on adolescent mental health trends. To date, no study is available in the literature that has explored whether worry about family finances may explain trends in mental health problems among adolescents.
Multiple time points in studies on time trends
It has been acknowledged in the trend analysis literature that appropriately capturing a secular trend requires data collected over a sufficiently long time period, or at least 7 years. 27 Another consideration, which has received less attention, concerns the interval between the two ends of a continuum. The majority of explanatory trend analyses to date have examined only two time points over a time period of 10 or more years. This prevents capturing potential fluctuations in the effects of putative explanatory factors on time trends. Given the awareness in the literature that changes in explanatory factors and their impacts on adolescents' mental health can occur in even a short period of time, 8 in the current study we used data from seven assessments collected over a period of 20 years.
The current study
Using comprehensive regional data from Sweden that enabled multilevel analyses, the current study aimed to explain a secular trend in adolescents' mental health problems from 1988 to 2008 in light of profound societal changes in economic conditions. Specifically, we examined the impact of a societal-level factor (municipality unemployment rate), an individual-level factor (worry about family finances) and the interaction between the two on adolescents' psychosomatic problems.
MeThod Participants
The sample used in the current study was composed of 17 533 students (aged 15-16, 49.3% girls). This analytic sample was derived from the Young in Värmland study in which data have been collected every 3 to 4 years from all students in the last year of compulsory school in the 16 municipalities of the county of Värmland, Sweden. The sample was derived from the adolescents who participated between 1988 and 2008 (comprising 7 years of investigations). Across all years of investigation, of the eligible 23 247 individuals, 20 591 participated (the yearly participation rate was 88.6% on average). Among them, 3058 were excluded due to two municipalities not participating in all 7 years of investigations, (n=2678) or since they did not provide information on gender or worry (n=380).
Procedure
For each assessment, data collection took place in the second (spring) semester of the ninth school year. School personnel distributed a self-report questionnaire to the students in their classrooms during regular school hours. Participation was voluntary. Students completed the questionnaire anonymously and returned it to school personnel in a sealed envelope. The data collection procedure followed the research ethics principles in humanistic-social science research stipulated by the Swedish Research Council. The questionnaire and the principles guiding the data collections in 2005 and 2008 were reviewed by the Ethics Committee of Karlstad University, Sweden.
Measure

Psychosomatic problems
Psychosomatic problems were measured using the PsychoSomatic Problems (PSP) scale which has previously been examined and shown to be reliable and to work invariantly across the years of investigations. 28 The PSP scale is constructed through a summation of the adolescents' responses (raw scores) on eight items about experiences during the school year of any problems, described in each item (difficulty in concentrating, problems in sleeping, headaches, stomachaches, feeling tense, poor appetite, feeling sad and feeling giddy/dizzy). There were five response categories: never, seldom, sometimes, often and always. Based on a psychometric analysis with the Rasch model, a few items were resolved for differential item functioning across genders. 28 29 Using the Rasch model, the non-linear raw scores were transformed to a linear scale on which each person has a location (logit) value. Lower values on the logit scale indicate a lower degree of psychosomatic problems.
Unemployment rate
Unemployment rates for each municipality for each year of investigation were obtained from Statistics Sweden. The unemployment rate shows the proportion of unemployed persons out of the total number of persons in the labour force aged between 16 and 64 years. Unemployed persons consist of those who are not employed but are seeking employment and are ready to start a job if acquired as well as those who are currently participating in employment support programmes. Among those who do not have a job, students, pensioners and full-time homemakers and those with a long-term illness are not considered to be unemployed but to be outside the labour force. The unemployment rate of any particular year concerns the unemployment rate from the beginning to the end of the year. Therefore, we used the unemployment rate at the year before the year of investigation, in order to ensure that the unemployment rate was not affected by events occurring after the data collections took place.
Worry about family finances
Participants were asked if they had recently experienced worry about family finances. On this question, there were five response options: never, seldom, sometimes, often and always.
Analysis
A series of multilevel analyses was conducted with individuals at level 1, nested in years of investigation at level 2, nested in municipalities at level 3. Gender differences in the levels and/ or patterns of secular trend in adolescent mental health are reported in the literature in general 5 6 as well as in a previous study based on Young in Värmland data. 11 Therefore, all analyses were conducted separately for girls and boys.
In order to determine what significantly explains adolescents' mental health problems, we examined several multilevel models, starting with a simple model and expanding it to more complex models as illustrated in figure 1 . Usually, the simplest model does not include any independent variable. However, in this study the simplest model included year of investigation because that variable served as reference point to measure the effects of the variables of our interest. At each step, we compared a simpler model with a more complex model using likelihood ratio tests (LRT). The most parsimonious model was chosen when the inclusion of an additional variable did not significantly improve the model fit.
resulTs descriptive results
First, unemployment rate is presented in figure 2 which consists of three subfigures. Figure 2A presents the raw data of unemployment rate of each municipality at each year of investigation, which reflects the combination of both cross-sectional (between municipalities) and longitudinal (over time) variations in unemployment rates. Following Fairbrother's 30 suggestion, these two sources of variation were separated into cross-sectional ( figure 2B ) and longitudinal unemployment rates (figure 2C), which were separately entered in all analyses. The raw data in figure 2A show that the mid-1990s is characterised by economic downturns with higher unemployment rates than at other time points. After adjusting for differences between municipalities, this pattern is further streamlined in figure 2C , more clearly indicating the highest economic downturns during the mid-1990s across all municipalities. Second, the mean levels of adolescents' worry about family finances according to each year of investigation are presented in figure 2D . Girls worried about family finances more than boys at all years of investigations. More importantly, both girls and boys reported relatively higher levels of worries during the mid-1990s, which coincides with the economic downturns reported above.
Third, the secular trends in adolescents' psychosomatic problems are reported under model 2 in table 1 and illustrated in figure 3. Among girls, the level of psychosomatic problems continued to increase until 2005 and decreased slightly in 2008. In comparison to the level of psychosomatic problems in 1988, the levels in 1998 and thereafter were significantly higher. The pattern was different among boys. The levels of psychosomatic problems decreased before starting to increase from 1991, which lasted until 2005. Similar to the pattern for girls, a slight decrease in 2008 was observed. However, it was only from 1998 and thereafter that the levels of psychosomatic problems were higher than those in 1988, although this was not statistically significant.
explanation of psychosomatic problems
Note that years of investigation were entered as dummy variables first (model 2 in table 1). The regression coefficient for each year of investigation represents the difference in the level of psychosomatic symptoms between the corresponding year and the reference year of 1988. It also serves, in case any putative risk factor significantly explains adolescents' mental health, as a reference point to examine how much the risk factor influenced a secular trend in adolescent mental health problems.
The main analyses started by investigating which variable(s) significantly contributed to improved model fit based on the LRT results. As shown in figure 1 , the only case where a more complex model fit significantly better than a less complex model was when adolescents' worry about family finances was included in the more complex model. Neither unemployment rate alone nor its interaction with adolescents' worry significantly improved model fit. That is, overall, adolescents living in times with a higher unemployment rate did not report higher levels of psychosomatic symptoms than adolescents living in times with lower unemployment rates. Also, the effect of adolescents' worry on mental health problems did not differ according to unemployment rate at the municipality level across the years of investigation. Therefore, we only included year and worry in our final model.
The final model (model 3 in table 1) reveals that students who reported higher levels of worry about family finances reported higher levels of psychosomatic symptoms. This was the case for both girls (regression coefficients ranging from 0.275 to 1.088, P<0.001) and boys (regression coefficients ranging from 0.367 to 1.494, P<0.001).
The regression coefficients for years of investigation in model 3 in table 1 represent the difference in psychosomatic symptoms between the corresponding year and the reference year after accounting for the effects of worry about family finances. To facilitate comparisons, the regression coefficients for years of investigations before and after including worry about family finances are illustrated in figure 3 . The results indicate that, in most cases, adolescents' mental health would have been more favourable in the absence of adolescents' worry about family finances. In particular, consistent with the heightened levels of adolescents' worry during the mid-1990s, the differences in psychosomatic problems before and after adjustment for the effect of adolescents' worry were especially pertinent during the mid-1990s. Consequently, among girls, the marginally significant The coefficients for the fixed effects are unstandardised beta coefficients and represent the change in the level of psychosomatic problems compared with the reference category. Multilevel units are 14 municipalities and 7 time points. All the effects indicated as having a zero value in the table did exceed zero although by very little. †P<0.10 * P<.05 *** P<.001
difference in psychosomatic problems between 1988 and 1995 (b=0.078, P=0.08) and the significant difference between 1988 and 1998 (b=0.112, P<0.05) disappeared after accounting for the effects of worry (b=−0.030, n.s. and b=0.018, n.s., respectively). Among boys, initially, the differences for those years were not significant. However, after adjusting the effects of worry, the initially non-significant difference between 1988 and 1995 (b=−0.017, n.s.) became significant (b=−0.142, P<0.05), indicating that boys' mental health would have been significantly more favourable in 1995 than in 1988, in the absence of worry about family finances.
dIsCussIon
This study examined the effects of economic factors, both at the societal level (municipality unemployment rate) and the individual level (worry about family finances), and the interaction between them on the secular trends in Swedish adolescents' psychosomatic problems based on cross-sectional data collected seven times between 1988 and 2008. We found that adolescents' worry about family finances was strongly associated with adolescents' psychosomatic problems. Moreover, worry about family finances had a detrimental impact on the trend of mental health problems especially during the mid-1990s, a time when Swedish society was characterised by an economic downturn with high unemployment rates.
unemployment rate and adolescents' mental health
In the current study, unemployment rate at the societal level did not directly explain the increasing trend in adolescents' mental health problems. This finding is consistent with previous studies that also failed to detect a direct effect of the societal unemployment rate on deteriorating mental health trends. [19] [20] [21] The current study adds to the existing literature by showing that societal-level unemployment rate also did not explain the trend in adolescents' mental health through an interaction with individual-level worry.
Adolescents' worry and mental health
Adolescents' worry about family finances was significantly associated with adolescents' mental health problems. Consistent with the previous studies, [22] [23] [24] the more the adolescents worried, the higher their psychosomatic problems were. More importantly, our study complements previous studies that reported effects of worry about school, family relationships and own performance on the trend in adolescent mental health problems. 25 26 We demonstrated that worry about family finances may also explain the trend in mental health problems among adolescents. Specifically, the reported detrimental effects on adolescent mental health were particularly salient during the time of economic downturns in the mid-1990s in Sweden when adolescents' worry about family finances also reached its peak level. During that time period, in parallel to increasing unemployment rate, there were also deteriorations of the Swedish welfare system. 31 Indeed, the inflated adjusted household income among families with children was estimated to decrease during this time period, 32 which also may have served as a contributor to adolescents' worry about family finances. The current study is the first to examine the specific relation between worry about family finances and mental health problems among adolescents across a long time period using repeated cross-sectional multilevel data that were collected at a large number of time points.
Our findings indicate that a single factor is not sufficient to understand the entire long-term trend of mental health problems. In the current study, most of the increase in mental health problems in the mid-1990s disappeared after accounting for the effects of adolescents' worries; however, no similar effects were found at later time points. This is consistent with some literature that attributed the increase in mental health problems mostly to non-economic factors such as those related to education, family and self-image/identity. 9 10 25 Therefore, the current study highlights a critical need for future studies to investigate multiple explanatory factors using multiple time points. Such studies have the potential to uncover which specific factors at which time points may be responsible for the increased trend in adolescent mental health problems. table 1 ). Note that statistical significance refers to the difference between the reference year (1988) and the selected year, not the difference between before and after adjustment for worry about family finances in the corresponding year. †P<0.10 *P<0.05 *** P<0.001.
Another implication of our findings pertains to an effective strategy to counteract, or prevent, the negative effects of economic downturns on mental health. Reflecting on the potential effectiveness of strategies that target societal risk markers and its underlying mechanisms, Collishaw et al 33 concluded that 'Policy initiatives are likely to be most beneficial when they effect changes in these underlying risk mechanisms (pp. 2584).' We highlight that our findings support such a view.
limitations
It should be clearly noted that the failure to detect any effect of unemployment rate at the societal level may be due to the small variation in psychosomatic problems at higher levels in our multilevel models as indicated by small intraclass correlations in table 1. Moreover, the findings from our repeated cross-sectional design do not allow for causal inferences. We therefore cannot rule out the possibility of bidirectional effects between adolescents' worry and psychosomatic symptoms. In addition, while the current study took advantage of a highly reliable outcome measure for psychosomatic problems, the reliability of the explanatory variable is limited because adolescents' worry about family finances is measured by a single item. Lastly, it should be noted for appropriate generalisation of the current findings that the unemployment rate used in the current study refers more to a general economic social milieu rather than to the specific economic security of a certain target group.
ConClusIon
The current study demonstrated the negative effects of economic factors on the secular trend in adolescents' mental health problems. Adolescents' worry about family finances was related to higher levels of psychosomatic problems. In addition, such detrimental effects were salient during economic downturns, explaining the worsened mental health problems during economically challenging time periods. While adolescents' individual-level worry may be considered as a meaningful factor in explaining the trend in their mental health problems during downturns in the economy, it is premature to make any firm conclusions about the potential effects of broader societal-level factors.
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What this study adds
► The current study adds that adolescents' worry about family finances explained the trend in adolescents' mental health problems and that its detrimental effect was salient particularly when society was hit by an economic recession. This indicates a need to pay a careful attention to timespecific effects of putative risk factors in analyses of trends in adolescent mental health problems. ► In light of the findings in the current study, we call for attention to adolescents' worry about family finances in preventive and health promotion work in particular during economically challenging times.
